Receptor and mechanism that mediate endothelin- and big endothelin-1-induced phosphoinositide hydrolysis in the rat spinal cord.
In rat spinal cord slices, endothelin-1 and endothelin-3 enhanced [3H]inositol phosphate production between 1 nM and 10 microM (endothelin-1 > endothelin-3) while sarafotoxin 6c and the endothelin ETB receptor agonist IRL-1620 (Suc-[Glu9,Ala11,15]endothelin-1-(8-21)) were almost ineffective. BQ-123 (cyclo(D-Trp,D-Asp,L-Pro,D-Val,L-Leu), a selective endothelin ETA receptor antagonist, reduced the endothelin-1- and endothelin-3-induced [3H]inositol phosphate production, with similar inhibition constants (IC50: 16.7 +/- 3.4 and 8.0 +/- 1.6 microM, respectively). The inhibition of endothelin-1 was enhanced when BQ-123 was preincubated for 30 min instead of 15 min. BQ-788 (N-cis-2,6-dimethylpiperidinocarbonyl-L-gamma-methylleucyl-D -1-methoxy- carbonyltryptophanyl-D-Nle), a selective ETB receptor antagonist, did not modify the endothelin-1-induced [3H]inositol phosphate production. Big endothelin-1 (1 nM to 1 microM) was slightly less potent than endothelin-1 in enhancing [3H]inositol phosphate production. This response was sensitive to phosphoramidon and [Phe22]big endothelin-1-(19-37), two inhibitors of endothelin-converting enzyme. Pretreatment of slices with pertussis toxin, indomethacin or PN 200-110 ((-)-isradipine, a dual inhibitor of L- and R-type Ca2+ channels) did not alter the response to 1 microM endothelin-1 while this response was abolished by tetrodotoxin. Finally, endothelin-1 enhanced [3H]inositol phosphate production with an identical EC50 (2.1 nM) in spinal cord slices of Wistar-Kyoto rats (WKY) and spontaneously hypertensive rats (SHR) although the maximal response was reduced in SHR. These data indicate that endothelins stimulated [3H]inositol phosphate production in the rat spinal cord through the activation of an endothelin ETA receptor that trigger the release of an unidentified neurotransmitter. This effect does not appear to be associated to activation of a Gi/G(o)-type of G-protein, dihydropyridine-sensitive L-type Ca2+ channels or to the production of prostaglandins. Furthermore, the findings support the presence of a phosphoramidon-sensitive endothelin-converting enzyme in the spinal cord.